Samples from DSDP Hole 416A, Cores 53 to 9, contain both spores and dinoflagellate cysts. The palynomorphs indicate the presence of Kimmeridgian-Portlandian sediments (Cores 52 and 51) which are overlain by Berriasian (Cores 50 to 32), Valanginian (Cores 32 to 10), and Hauterivian (Core 9) strata.
INTRODUCTION
Ninety samples from DSDP Cores 416A-53 to 416A-9 ( Figure 1 ) were palynologically analyzed. The oldest sediments dated using spores and dinoflagellates were Kimmeridgian-Portlandian. These are overlain by Berriasian, Valanginian, and Hauterivian sediments. Samples below Core 416A-53 and Core 416A-9 were received too late to include data from them in this report.
Appendix A alphabetically lists all palynomorph species recorded from Hole 416A and references the specimens illustrated in this paper. All illustrated specimens are curated at the Geological Survey of Canada, Dartmouth, Nova Scotia, under GSC type Numbers 56697 to 56793.
Details of species occurrences and age assignments are given in the following biostratigraphic section.
BIOSTRATIGRAPHY

Kimmeridgian-Portlandian
The interval between Samples 416A-52-3, 99 cm and 416A-51-1, 17 cm is dated palynologically as Upper Jurassic (undifferentiated Kimmeridgian-Portlandian.) The specimens of Senoniasphaera jurassica differ from the type material in possessing a perforate periphragm. They are identical to specimens common in the Oxfordian-Kimmeridgian of the Scotian Shelf, offshore south-eastern Canada (Bujak and Williams, 1977) and the Upper Jurassic of the COST B-2 well, drilled in the Baltimore Canyon, offshore eastern United States (personal observation). Some specimens of S. jurassica described from the Kimmeridgian of southern England by Ioannides et al. (1977) also possess small perforations in the periphragm. The species Ctenidodinium panneum is known only from the Portlandian of southern England (Norris, 1965) and the Kimmeridgian-Portlandian of the Scotian Shelf (Bujak and Williams, 1977) . Systematophora sp. B of Ioannides et al. (1977) from the Kimmeridgian of southern England may be conspecific with specimens described as Systematophora turonica from the Callovian-Kimmeridgian of the Scotian Shelf by Bujak and Williams (1977) . ?Prolixosphaeridium torynum has a known stratigraphic range of Kimmeridgian to
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Neocomian (Cookson and Eisenack, 1960b; Ioannides et al., 1977) . The stratigraphic range of Muderongia simplex, which was first described from the Valanginian-Barremian by Alberti (1961) , has now been extended into the uppermost Oxfordian (Bujak and Williams, 1977) . Hystrichodinium sp. A of Ioannides et al. (1977) from the Kimmeridgian of southern England is conspecific with specimens incorrectly named Hystrichodinium pulchrum from the Kimmeridgian-Portlandian of the Scotian Shelf-Grand Banks by Bujak and Williams (1977) . Details of species occurrences are listed in Third, rare species occur that have previously been described only from the Jurassic, and that may range into the Lower Cretaceous or may represent reworking. These include Ctenidodinium culmulum (Kimmeridgian-Portlandian), Gonyaulacysta ambigua (Callovian-Portlandian), Gonyaulacysta granulata (Oxfordian-Portlandian), Systematophora fasciculigera (Oxfordian-Kimmeridgian), and Systematophora orbifera (Callovian-Kimmeridgian). Scriniocassis dictyotus, which also occurs in this interval, was first described from the Oxfordian-Tithonian of Australia and New Guinea by Cookson and Eisenack (1960) and was subsequently recorded by Habib (1972) from the "Early Cretaceous" and "probably Valanginian" of Site 105, western North Atlantic.
Details of species occurrences are listed in Table 2 .
Valanginian
Valanginian sediments extend from Sample 416A-32-3, 129 cm to 416A-10-1, 83 cm, on the basis of palynological analysis. Most samples contain both spores and dinoflagellates; some are devoid of dinoflagellates, whereas a few samples contain extremely rich, diverse spore and dinoflagellate assemblages (e.g., 416A-12-4, 112-116 cm; 416A-31-3, 70-74 cm; 416A-28-3, 58-62 cm) .
With the exception of rare specimens of Ctenidodinium culmulum, Ctenidodinium schizoblatum, Gonyaulacysta ambigua, and Gonyaulacysta granulata, which have previously been described only from the Jurassic, the dinoflagellate assemblages are diagnostic of Lower Cretaceous strata. Typical Cretaceous species not known from pre-Valanginian strata include Ctenidodinium elegantulum, Hystrichosphaeridium recurvatum, Oligosphaeridium complex, ?Spiniferites dentatus, and Systematophora complicata.
Other species which occur in this interval with stratigraphic ranges restricted to the Cretaceous include Achomosphaera neptuni (Berriasian-Aptian), Cribroperidinium orthoceras (Berriasian-Cenomanian), Cribroperidinium sepimentum (?Hauterivian-Aptian), Diacanthum hollisteri (Berriasian-Valanginian), Endoscrinium campanulum (Berriasian-Coniacian), Kleithriasphaeridium eoinodes (Berriasian-Aptian), Phoberocysta neocomica (Berriasian-Aptian), Pseudoceratium pelliferum (Berriasian-Barremian), Systematophora schindewolfii (Berriasian-Aptian), Tenua anaphrissa ^Bar-remian-Aptian), and Wallodinium krutzschi (Berriasian-Barremian). Details of species occurrences are given in Table 3 .
Hauterivian
Sample 416A-9-4, 31-35 cm is dated Hauterivian from comparison with the dinoflagellate assemblages present at Site 370 (Williams, in press). Species having earliest occurrences include Cyclonephelium tabulatum, described by Williams as Cyclonephelium attadalicum, Meiourogonyaulax stoveri, and Oligosphaeridium pulcherrimum. Details of species occurrences are in Table  4 . 
Figure 11
Cometodinium sp. A (Habib, 1972) . Sample 31-3, 70-74 cm. GSC No. 56726.
Figure 12
Cometodinium sp. A (Habib, 1972 Cometodinium sp. A (Habib, 1972) . Sample 31-3, 70-74 cm. GSC No. 56768.
Figure 5
Pseudoceratium pelliferum with a strongly reduced postcingular horn. Sample 31-3, 70-74 cm. GSC No. 56769.
Figure 6
Cometodinium sp. A (Habib, 1972 
